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Abstract of JP9227549 

PROBLEM TO BE SOLVED: To obtain a new 
compound useful for preventing and treating 
various diseases followed by abnormal 
proliferation of vascularization. SOLUTION: 
This compound is shown by formula I (R1 is H 
or a lower alkyl; R2 is cyano or carboxyl), its 
salt or its hydrate. The compound is obtained 
by culturing a bacterium belonging to the 
genus Streptomyces such as Streptomyces 
rochei Mer-N7167 (FERM P-14670) in a 
nutrient medium, subjecting the culture 
solution to clarifying filtration, extracting the 
solution with a solvent (e.g. butanol), 
concentrating the organic solvent layer under 
reduced pressure, extracting the concentrated 
solution with methanol and purifying the 
extract by chromatography, etc. The 
compound is effective for rheumatic arthritis, 
solid carcinoma, atherosclerosis, diabetic 
retinopathy, hemangioma, psoriasis, etc. A 
daily dose is 1-100mg per adult and 
administered once to several time dividedly. 
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(54) TITLE OF THE INVENTION Novel 
bioactivative substance as an angiogenesis 
inhibitor 

(57) SUMMARY 

OBJECTIVE: To provide a novel angiogenesis 
inhibitor. 

METHOD: Four compounds related to Borrelidin 
have been isolated and their structures confirmed 
as the result of screening and purifying 
angiogenesis inhibitors using the culture solution 
of fungus belonging to the genus Streptomyces as 
the raw material. 

APPLICATION: It is hoped that the substances 
will be proved effective for prevention of and 
treatment for the diseases with an effect of 
anomalous proliferation of angiogenesis 
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CLAIMS 

CLAIM 1 : The compound shown in formula (I), 
salt or hydrate hereof. 
[CH.l] ' 

DMGRAM 
(I) 

(In the formula, Ri represents H or lower alkyl 
group, R.2 cyano group orcarboxyl group) 
CLAIM 2: The compound referred to in Claim I 
in which Rl is methyl group and R2 is of the 
cyanogen group that has a configuration of 12Z, 
14E in the formula (I), and salt and hydrate hereof 
CLAIM 3: The compound referred to in Claim 1 
in which R 1 is methyl group and R2 is of the 
cyanogen group that has a configuration of 12Z, 
14Z in the formula (I), and salt and hydrate hereof 
CLAIM 4: The compound referred to in Claim 1 
in which Rl is hydrogen and R2 is cyanogen, and 
has a configuration of 12Z. 14E, in the formula 
(I), and salt and hydrate hereof. 
CLAIM 5: The compound referred to in Claim 1 
in which Rl is methyl group, R2 is of the 
carboxyl group, and has a configuration of 1 2Z 
and 14E in the formula (I ). and salt and hvdrate 
hereof. 

CLAIM 6: Any medicine that includes in its 
component, the compound and salt or hydrate 
hereof referred to in any one of Claims from 1 to 
5 

CLAIM 7: Any production method of the 
compound and the salt or the hydrate hereof 
referred to in any one of Claims from 1 to 5 that is 
characterised by cultivating Streptomyces rochei 
Mer-N7167 in nutrient medium, and from its 
solution, collecting the compound and salt or 
hvdrate hereof referred to in anv one of Claims 
from 1 to 5. 

DISCLOSUR OF THE INVENTION: 
[000 1 ] 

FIELD OF THE INVENTION: This invention is 
concerned with the effective bioactivator for 
prevention of and treatment for the diseases with 
an effect of anomalous proliferation of 
angiogenesis. 
[0002] 

PRIOR TECHNOLOG Y: Angiogenesis is an 
essential biological phenomenon in formation of 
vessel system, or morphological and functional 
development of various organs in foetus, but in 
matured body, it appears only in female 
menstruation period. In matured body, however, 
anomalous increase of angiogenesis is known to 
be related to onset or progression of various 
diseases. Some of the examples are: cancer, 
rheumatoid arthritis, atherosclerosis, diabetic 
retinophathy, hemagioma and psoriasis (Marsha 
A. et.al.. Biotechnology, 9, 630. 1991). As it has 



been reported that proliferation of solid cancer in 
particular is angiogenesis dependent (Folkman. J., 
J. Nat. Cancer Inst., 82, 4, 1990), angiogenesis 
inhibitor presents a new 7 possibility for treatment 
in intractable solid cancers. 
[0003] Whilst a number of reports on 
angiogenesis inhibitor have been published, no 
substances that are effective as well as practicable 
have yet been found (published UNEXAMINED 

PATENT APPLICATION 03109324, PUBLISHED 
UNEXAMINED PATENT APPLICATION 03236324A, 
PUBLISHED UNEXAMINED PATENT APPLICATION 
032 184 A). 

[0004] 

OBJECTIVES OF THE INVENTION: The 
objective of this invention is to isolate a novel 
substance that has the property of angiogenesis 
inhibitor, and to provide prevention of and 
treatment for diseases with an effect of anomalous 
proliferation of angiogenesis. 
[0005] 

METHODS TO REACH THE OBJECTIVES: In 
view of the situation above, the inventors began 
screening in search of a new angiogenesis 
inhibitor that would be more effective and with 
less side effects, bv usin« fungus culture solution 
as the row material. The result was a discovery 
that an angiogenesis inhibitor was being produced 
in the culture solution of fungus in the genus 
Streptomyces, and after the isolation and structure 
analysis, the substance was identified as 
Borrelidm. In the purification process of this 
substance, as the result of HPLC analysis using 
photodiode array detector, 4 peaks indicating the 
ultraviolet absorption spectrum identical to 
Borrelidin were identified. Isolation and structure 
analysis confirmed that these chemical 
compounds were novel substances and had 
angiogenesis inhibition properties. Thus the 
invention came to its completion. 
[0006] In summary, this invention is concerned 
with the compound represented by the formula (1) 
and salt and hydrate hereof, their production 
method, and pharmaceutical products whose 
components include above mentioned substances. 
[0007] 
[CH. 2] 

DIAGRAM 
(I) 

[0008] (In the formula, Rl represents H or lower 
alkyl gropu. R.2 cyano gropu or carboxyl group) 
In more detail, this invention is concerned with; 
of the formula (I), the compound in which Rl is 
metyl group, R2 is cyano group that has a 
configuration of 12Z, 14E (II), the compound in 
which Rl is metyl group, and R2 is cyano group 
that has a configuration of 12Z, 14Z (III), the 



compound in which Rl is hydrogen and R2 is 
cyano group that has a configuration of 12Z, HE 
(IV). the compound in which Rl is metyl group 
and R2 is carboxyl group that has a configuration 
of i 2Z ; I4E (V), salt or hydrate hereof, 
production methods of these chemical 
compounds, and pharmaceutical products whose 
components include above mentioned substances, 
and that are effective prevention and treatment of 
diseases that have an effect of anomalous 
proliferation of an gio genesis. 
[0009] These components are analogue of 
Borrelidin; Borrelidm was isolated from the 
cultural solution of fungus in genus Strep tomyces 
and structurally detennined as an antibiotic in 
1949(Berger, J. et.al., Arch. Biochem. Biophys., 
22, 476. 1949). 
[00 1 0] 

STRUCTURE OF IMPLEMENTATION: Genus 
streptomyces was selected for the fungus culture 
solution from which the compound of invention 
herein was extracted. Streptomyces alvovinaceus, 
streptomyces rochei or streptomyces sp C2989, 
all of which produce Borrelidm, can also be used 
(Singh. S.K.. et al. ? Antimicrob. Agents. 
Chemother. 27, 239, 1958; Berger, J. et aL Arch. 
Biochem. Biophys., 22, 476 r 1949: Lumb, M. et 
al., Nature, 206. 263. 1965). Streptomyces rochei 
ATCC 10739 is one of the examples 
Actinomyces Mer-N7 167 which w ? as separated 
from the soil of Ishigaki Island by inventors 
herein has high Borrelidin productivity and is a 
particularly suitable strain. This fungus strain has 
following mycological properties. 
[001 1] Structure. It consists of base hyphae that 
branch and extend well, and aerial hyphae that 
also extend well. The tips of aerial hyphae grow 
into spores A spore chain is made up with 10-50 
individual spores and forms a loose spiral, though 
some may form a curve. The spores have smooth 
surface and have diameter of approximated l_m x 
l-2_m. 

[00 1 2] Composition of fungus body : It contains 
LL-type diaminopimelic acid, and its sugar 
contains galactose, glucose, mannose and ribose. 
[0013] Growth on various culture media, 
ISP- 1 The growth is moderate and produces 
thin, white aerial hyphae. The underside of culture 
becomes slightly yellow. 

ISP-2 The growlh is good and grows grey to 
greyish white spores in abundance on white aerial 
hyphae The underside of culture becomes slightly 
yellow. 

ISP-3 The growth is good and the colour of 
the spores is greyish purple. The rest is as ISP-2 
ISP-4 The colour of the spores is medium 
grey. The rest is as ISP-2. 



ISP -5 The growth is weak and produces some 
w r htte aenal hyphae. 

Variant tyrosine culture medium Melanin 

pigments are not produced. Few ? soluble pigments 

are found in any of the culture medium. 

[0014] Saccharolytic feature; 

(+) glucose, inositol, fructose, rhamnose, 

mannose, arabinose 

(+) xylose 

(-) raffinose, sucrose 

(+); react w 7 ell (-); does not react {+): in-between 
Identification; Streptomyces rochei type strain 
IFO 1 2908 was tested at the same time. The 
differences in their properties identified are 
shown in the chart 1 . 
[0015] 
CHART 1 





N7167 


IFO 12908 


Length of the 


10-50, not 


Occasionally 


spore chains 


found in over 


found in over 




50 


50 


Colony colour 


Various grev 


Various grev 




in ISP-2, 3,4 


in ISP-2, 4 * 


Soluble 


Hardly found 


A few found 


pigments 




in ISP-3 



[0016] Whilst some differences existed, these 
differences were mtraspecies within streptomyces 
rochei. On this basis, inventors herein named the 
fungus strain Streptomyces rochei Mer-N7167. 
This fungus strain was deposited in Industrial 
Science and Technology National Institute of 
Bioscience and Human Technology on 28th of 
November 1 994. 

[0017] For screening, angiogenesis inhibitor was 
measured against the inhibition level of lumen 
formation. This is observed when a piece of aorta 
taken from a rat is cultivated in collagen gel 
(Nicosia, R F , Lab. Invest., 63,1 15, 1990). Anti- 
proliferation activity and threonine tRNA 
synthetase inhibition activity on vascular 
endothelial cells were also measured. 
[0018] Fungus in genus streptomyces was 
cultivated in an appropriate routine condition The 
culture solution was then clarified and filtered, 
and extracted bv adding ore am c solvent such as 
butanol or metyl-isobutylketone, and the organic- 
solvent laver was concentrated under reduced 
pressure. This was then extracted with methanol, 
and rough extract was obtained by processing it 
with light petroleum or a similar substance 
Following this, it was divided with any 
appropriate method such as adsorbent 
chromatography such as sihea geL LH-20 gel 
chromatography, partition chromatography, thin- 



layer chromatography or paper chromatography, 
then the active fractions were confirmed by- 
activity screening. Active substances can be 
isolated by any appropriate combination of the 
above methods. For (he solvent in absorption 
chromatography - organic solvent that are 
normally used, such as chloroform, methanol, 
acetone, hexane, toluene are used by selecting an 
appropriate concentration and combination. For 
crystallising solvent, any combination of 
chloroform, hcxane, acetone, carbon tetrachloride 
can be appropriately selected. An example is the 
method used by M. Lamb (Nature, 206, 236, 
1965). For structure analysis of the isolated 
compound, the routine methods such as elemental 
analysis, GC-MS : NMR, melting point, 
ultraviolet, infrared absorption spectrum can be 
used. 

[0019] On the basis that invented chemical 
compound herein possesses powerful 
angiogenesis inhibitor, it is expected to be used as 
medicine for prevention for and treatment of 
diseases in which anomalous angiogenesis is 
observed, such as rheumatoid arthritis, solid 
cancer, atherosclerosis, diabetic retinopathy, 
hemangioma and psoriasis. 

[0020] To administer chemical compound hereof, 
it can be done so orally as tablets, powder, 
granule, capsules or syrup. It can also be 
administered non-orally as aerosol, suppository, 
injection, external medicine or dnp. Whilst the 
dosage will vary greatly according to the degree 
of the symptoms, the age and the type of 
hepatopathy, normal dosage for an adult will be 
1 mg-lOOmg once to several times per day. 
[0021] For manufacturing, the normal method 
using the regular pharmaceutical carrier can be 
employed. This is as follows; for solid product for 
oral administration, add diluting agent to the base 
component, and if necessary, also add bonding 
agent, degrading agent, lubricant, colouring and 
taste and smell rectifier, then by the regular 
manufacturing methods, it can be made into 
tablets, coated tablets, granule, powder or 
capsules. These tablets and granule may, if 
necessary, be appropriately coated by saccharine 
or gelatine coating. Injection can be manufactured 
by adding pH modifier, buffer agent, stabiliser 
and solubiliser to the base agent, then made into 
hypodermic, muscle and vein internal injection by 
the normal method. 
[0022] 

EXAMPLES OF IMPLEMENTATION 
In the following section, the invention is 
described in detail. The examples are, however by 
no means exhaustive. All % in the examples are 
weight based unless otherwise stated 



[0023] Experiment 1. Purification method. 
The seed medium consisted of glycerol 2.0%, 
glucose 2.0%. soy powder 2.0%, yeast extract 
0.5%, sodium chloride 0.25%, calcium carbonate 
0.32% and a trace of metal solution (prepared 
with copper sulphate 0.25%. manganese chloride 
0.25% and zinc sulphate 0.25%) 0.2%. For the 
production culture medium, the same components 
were used as for the seed medium, except for 
replacing glycerol 2.0% with potato starch 2.0%. 
Anti-foaming agent 0.05% was added to the jar 
culture. Pre-sterilisation pH was 7.4. 100ml of the 
aforementioned seed culture was distributed into 
500ml Erlenmeyer 11 asks which were then 
sterilised for 15 minutes at 150C°. into which 
1 platinum loop from Mer-N 7167 strain on slant 
agar medium was inoculated. This was shake 
cultured for 3 davs at 28 C° and used as seed 
culture. 15L production medium was poured into 
two 30L fermenting jars, sterilised at 120C° for 
20 minutes, 100 ml of seed culture was inoculated 
into each jar. then the media were incubated for 5 
days at 28C° with aeration (0 5vvm) and agitation 
(300rpm). When the cultivation was completed, it 
was centrifuged and the lilt rate was collected, 
which was then adjusted to pi 17. adsorbed onto 
Diaion HP-20 (manufactured by Mitsubishi 
Kasei) with which column was filled This was 
washed with water and with 20% methanol, and 
was eluted by 80% acetone Approximately 30L 
of the elute was concentrated under reduced 
pressure to remove the acetone, to which water 
was added to make the total volume of 
approximately IL. then two extractions were 
made with 80% ethyl acetate Dark brown oily 
substance was obtained by concentrating, drying 
and solidifying the extract under reduced 
pressure. This oily substance was dissolved in a 
small amount of methanol, placed on the upper 
part of Sephadex LH-20 (manufactured by 
Pharmacia Biotec) column (400ml ) and expanded 
by methanol, and then the active fractions were 
concentrated, dried and solidified. Next, it was 
dissolved in a small amount of chloroform: 
methanol = 50: 1, placed on a silica gel 60 
(manufactured by Merck & Co.) column and 
eluted with chloroform: methanol = 50: 1. 20: 1 
and 10: 1. each measuring 500ml. Active fractions 
which were eluted with chloroform: methanol = 
50: 1-20 were collected, then concentrated, dried 
and solidified Next, it was dissolved in acetone, 
mixed with a little silica gel 60, concentrated, 
dned and solidified under reduced pressure, 
placed on the upper part of silica gel 60 column 
( 1 50ml), and eluted with hexane acetone = 3:1, 
2: 1 and 1. 2. each measuring 500ml. The active 
fractions eluted with hexane acetone = 3: 1 — 2:1 
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were collected, and concentrated, dried and 
solidified under reduced pressure. This sample 
was dissolved in a small amount of toluene: 
acetone = 5: 1. placed on the upper part of silica 
gel 60 column (50ml) and eluted with toluene, 
acetone - 5: L 4: 1 and 2:1 each measuring 
200ml. The active fraction which was eluted with 
toluene: acetone = 5: Iwas collected, and 
concentrated, dried and solidified under reduced 
pressure When this sample was analysed bv 
COSMOSIL 3Ci8 column (3_m. 4.6 x 100mm) 
and photodiode array detector, as shown in Figure 
1 , 3 peaks were identified showing ultraviolet 
absorption spectrum identical to that of Borrelidin 
(referred to as P-l . P-2. P-3), (mobile phase: 
acetonitrile: lOmM potassium dihydrogen 
phosphrate buffer solution, pi -13 5 = 1:1. isocratic 
elute, lm l/min. OD254iimj. The main peak in 
Figure 1 is Borrelidin 

[O024J Exeriment 2 Purification and structural 
determination of P- 1 and P-2 
l70Lof the tank culture liquid of Mer-N7 167 
strain was centrifugal processed and 140L of the 
supernatant was collected, which was then 
adjusted to pH7 and adsorbed to 7L of Diaion HP- 
20 HP-20 resin was collected, poured into a 
column, washed with water, then eluted with 20L 
of 80% acetone water The elute was concentrated 
under reduced pressure to remove the acetone and 
w ater was added to make the total volume of 4L S 
then it was extracted twice with 4L of ethyl 
acetate Together with ethyl acetate phase, it was 
concentrated, dried and solidified under reduced 
pressure, from which 27g of dark brown oily 
substance was obtained Sephadex LH-20 column 
was prepared with methanol, to which the oilv 
substance was attached and expanded w ith 
methanol. Monitoring this with TCL (silica gel 60 
manufactured by Merck & Co.. No. 5715. 
expansion solution: chloroform: methanol = 9: 1. 
sulphuric acid colouring. Rf value 0 42), the 
fractions that contain Borrelidin were collected 
and, concentrated, dried and solidified. The 
sample obtained was adsorbed onto a silica gel 60 
column (750ml), washed with 2L of chloroform, 
eluted with chloroform: methanol = 49: 1 and 19 
1 each measuring 2.5L. and fractions that 
contained Borrelidin were collected which were 
then concentrated, dried and solidified The 
sample obtained was also adsorbed onto silica gel 
60 (750mn column, washed with 2L of hex an e 
acetone = 4:1. elated with mixed solvent of 7 3 of 
the same components 5.95g of purified substance 
was obtained bv collecting Borrelidin contained 



fractions, and concentrating, drying and 
solidifying them 4.29g of Borrelidin colourless 
needle crystal was obtained by crystallising this 
purified substance, which was bioactive, from 
mixed solvent of chlorofonn-hexanc. After 
concentrating, drying and solidifying the mother 
liquor (1 58g), it was dissolved into a small 
amount of dimethylsulfoxide, then placed in a 
YMC-GEL ODS-AM 1 20-S50 (manufactured by 
YMC. 600ml) column which was prepared with 
acetonitrile: IGmM potassium dihydrogen 
phosphate buffer solution. It was washed in 2L of 
mixed solvent of the equal composition, eluted in 
2L of mixed solvent of composition 9: 1 1 then 1:1, 
and under HPLC monitor, the elute was separated 
into pure Borrelidin contained fractions and the 
specified substance. Acetonitrile was removed 
from both fractions which were then extracted 
with ethyl acetate, when ethyl acetate was 
removed, it w as freeze dried. From each fraction, 
S20mg and 107mg of w hite powder was obtained 
The sample that contained the specified substance 
was further separated with HPLC (YMC-Pack D- 
ODS-S-5 column, 5_m. 20x250mm, mobile 
phase, acetonlnle IGmM potassium dihydrogen 
phosphrate buffer solution pH3.5 = isocratic elute. 
1 5ml/min, OD254nm\ de-salted with the same 
process, from this 12mg of Borrelidin. 59mg of 
P-L 1 1 mg of P-2 were isolated in a form of pure 
white powder. 

[0025] Physioc hem teal property of P- 1 

1) melting point: 88-90C 0 

2) high resolution El Mass spectrum: M-r was 
measured at m/z489.3087, and the molecular 
formula was determined as C2SH43N06 The 
mass calculated value is m/z489.3090 

3) il l nuclear magnetic resonance spectrum: 
shown in Figure? 

4) 13C nuclear magnetic resonance spectrum: 
measured in multiple chloroform and the result 
is shown in table2. 

[0026] Physiochemical property of P-2 

5) melting point: 88-91 C° 

6) high resolution HI Mass spectrum: M+ was 
measured at m/z489 3087, and the molecular 
formula was determined as C2SH43NQ6 The 
mass calculated value is m/z489.3090 

7) ill nuclear magnetic resonance spectium 
shown in Figure 3* 

8) *nC nuclear magnetic resonance spectrum 
measured m multiple chloroform and the result 
is shown in table2 

[0027| 
TABLF2 
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Carbon number 


PI 


P-2 


Chemical shift value ( ) 
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31.3 


31.2 


22 


47.1 
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23 


180.7 


180.7 


24 


18.2 


18.2 


25 


17.6 


17.9 


26 


20.0 


198 


27 


15.6 


3 4.8 


28 


116.0 


118.4 



composed of 2.0 % glycerol. 0.2 % yeast extract, 
2.0% comsteep liquor, and 0.3% sodium chloride. 
A part of the solvent obtained was eluted in its 
form with the equal amount of butanol. and the 
rough extract obtained by concentrating, drying 
and solidifying was then HPLC analysed under 
the same condition as the Figure 1 As shown in 
Figure 6, the existence of P-4, which differed 
from the previously know P-l, 2, 3 was identified 
Following this result, P-4 was isolated with the 
method below All 15L of culture solution was 
prepared to pH3, 10L of 1 -butanol was added. It 
was then centnfuged for an hour, and 1 -butanol 
layer was concentrated, dried and solidified under 
reduced pressure The oily substance obtained 
was distributed into 1L of ethyl acetate and 1L of 
water, then ethyl acetate layer was separated, and 
concentrated, dried and solidified, which resulted 
in producing 4.8g of dark brown oily substance 
This substance was dissolved into 
dimethylsulfoxide and placed on YMC-GEL ODS 
AM 120-S50 column (60ml). After being washed 
in 2L of mixed solvent composed of acetomtnle: 
lOmM potassium dihydrogen phosphrate buffer 
solution, pH3 5 = 2: 3, it was eluted with the 
mixed solvent composed of 17: 25 then 9:1 K both 
2L The elute solution was separated into pure 
Borrelidin contained fractions and P-4 contained 



[0028] From the result above, it was determined 
that P-l is a stereoisometer (chemical compound 
II) at Borrelidin 1 1 th , represented by the formula 
below (II). and P-2 is a geometric isomer 
(chemical compound III) related to double bond at 
Borrelidin 14 and 15 th , represented bv the fomula 
(III) below. 
[0029] 
[CH.3] 

DIAGLMf 
(ID (HI) 

[0030] Exenment 3 Isolation and structure 
analysis of P-3 

Base on HPLC chromate group shown in Figure 
1 , P-3 was analysed by HPLC mass spectrometer 
(LC-Mass). The result shows that it is a Borrelidin 
analogue but with 14 less molecules. From the 
mass spectrum of Figure 4 and the cleavage form 
of mass spectrum show n in Figure 5, it w r as 
identified as 10 -desmetylBorrelidm (chemical 
compound IV). 
[003 1 ] 
[CH4] 

DIAGRAM 
(IV) 

[0032] Exenment 4 Isolation and structure 
analysis of P-4 

Mer-N7167 strain was cultivated in a medium 



fractions under HPLC monitor, then it was de- 
salted and freeze dried, which resulted in 
producing 617m g and 240mg of white powder. 
The fractions containing P-4 were then adsorbed 
in silica gel 60 column (150ml), eluted with 
mixed solvent of chloroform: methanol = 49: 1 , 
19:1 and 4:1 under TLC monitoring (expansion 
solvent, chloroform: methanol = 4:L Rf 
value=0. 1). This resulted in isolation of P-4 and 
bolerridin in pure white powder form, weighing 
60mg and 98 mg respectively. P-4 was 
crystallised with mixed solvent of hexane- 
aeetone, from which 51mg of colourless crystal 
was obtained 

[0033] Physiochemical properties of P-4 

1) melting point: 108-1 11C° 

2) high resolution EI mass spectrum: 
m/z508.3041 was observed, and molecular 
formula was determined as C28H44O8. The 
mass calculated value is m/z508.3036 

3) ultraviolet absorption spectrum; 
_max MeOH 245nm (_1 5,300) 
_max0.01NHCl-MeOH 260nm (_ 15,300) 
_max0.01N NaOH-MeOH 249nm (_16.500) 

4) infrared absorption spectrum the result of the 
measurement by diffuse reflectance method in 
potassium bromide is shown in Figure 7 

5) il l nuclear magnetic resonance spectrum: 
shown in Figure 8 

6) 13C nuclear magnetic resonance spectrum: 
measurement result in multiple chloroform is 
shown in Table 3. 

[0034] 
TABLE 3 
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[0035] From the result abov e. P-4 was identified 
as a BoiTelidin analogue (chemical compound V 7 ) 
that has an equation (V), in which nitrile group of 
12 th in P-l is replaced by carboxyl group. 
[0036] 
[CH. 5] 

DIAGRAM 
(V) 

[0037] Experiment 5. Angiogenesis inhibition 
activity 

A piece of aorta from a rat was cultivated in 
collagen geL and the inhibition level of lumen 
formation observed was defined as angiogenesis 
inhibition activity A part of aorta removed from a 
male Sprague-Dawley rat (8-12 week old) was 
w ashed with Hanks" solution, and the surrounding 
fat tissue was carefully removed The aorta was 
incised and made into 2mm \ 2mm squares which 
were fixed inside a 24- well plate with endothelial 
cells face up Then 500_1 of neutralised type I 
collagen gel (Cell matrix type I-A Nitta gelatine) 
was poured into each well. This was left in a clean 
bench at room temperature for approximately 20 
minutes until the gel solidified When the gel was 



solidified completely, 500 J of MCDB 1 3 1 
culture medium (manufactured by Chlorclta 
Kogyo) was added to each well and cultivated in a 
CG2 incubator at 37 C° On the following day, the 
MCDB 131 culture medium and the culture 
solution was changed with fresh 
MCDB 131 culture medium containing the samples 
On the fourth day, it was again changed with 
MCDB 131 culture medium contamig the test 
samples, and the cultivation was continued. On 
the 7 th day from adding the test samples, the 
number of capillaries that had formed around 
aorta was counted under the microscope. 
[0038] As shown in Table 4, the angiogenesis 
inhibition of P-l, P-2, P-4 was concentration 
dependent. Their IC50 values were 8.4ng/mL 
4.4ng/ml and 2.8ng/ml respectively. The 
inhibition activities were shown in comparison 
with a control group to which no samples were 
added. 
[0039] 
TABLE 4 



Sample concentration 
(np/ml) 


Inhibition (%) 
P-l P-2 P-4 


0 


0 


0 


0 


0.1 
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0 


0 


11 


3 


29 


32 




10 


54 


90 


99 


30 


89 


1 00 





-: not tested. N = 4 

[0040] Experiment 6 Proliferation inhibiting 
activity on vascular endothelial. 
Human vascular endothelial (HUVEC: Kurabo) 
was suspended in EGM culture medium (Kurabo) 
at the concentration of 30,000cel cells/ml, then 
100 J was added into each well of a 96-well 
plate. This was cultivated overnight at 37C° : then 
100_1 of the liquid containing the samples which 
was diluted with the same culture medium was 
added to each w r cll and cultivated for 3 days. 
After 501 of 0.33% MTT liquid was added to 
each well and cultivated for 2-3 hours, the culture 
solution was removed by suction Then it was 
dissolved by adding 100 J of dimethylsulfoxide, 
and the absorbance of 540nm was measured with 
a plate reader The inhibition concentration was 
measured against an unprocessed group. The 
result shows that IC50 values of P- 1 , P-2, P-4 are 
39ng/ml. 36ng/ml and lGjs/ml respectively. 
Strong proliferation inhibition activity was 
identified in the first two 
[0041 1 Experiment 7 Threnonine tRNA 
synthetase inhibition activity 
Threonine tRNA synthetase was prepared as 
below. 

1 x 108 of rhinopharyngea (KB ) cells were 



S 



collected and washed once with PBS, then 
resuspended in 10ml of lysis buffer (10ml Tris- 
HC1 P H7.5, 50mM KCl/lmM MgCl2, O.lmM 
DTT, 20% glycerol, 1% NP-40) and left on ice for 
half an hour. It was centrifuged at 16000rpm 
(Kubota RK-2000T, RA2 rotor) for 20 minutes, 
then the supernatant was collected and preserv ed 
at -20C°. Threnonme tRNA synthetase inhibition 
activity was measured with 200__1 of reaction 
liquid. The samples were added to 50mM HEPES 
pH8.2, 5mM ATP, 2.5mM CTP ; 40mM KCL 
lOmM MgCl2, 0. ImM EDTA. 200_g/ml rabbit 
liver tRNA, 100_M 2H-labelled theronine, 100_g 
of enzyme solution and the reaction was obseived 
at 30C° for 45 minutes. 100_1 of the reaction 
liquid was then added to 2.5ml of the pre-chilled 
10% TCA solution and tRNA was precipitated. 
The precipiate was collected on a glass filter (_ 
2.1cm) and washed with order of 10% TCA (5ml 
x 3), and subsequently with EtOH (2ml x 2). Then 
the quantity of precipitated threnione was 
measured by a liquid scintillation counter. The 
result indicated that Borrelidin. P-l and P-2 
possessed enzyme inhibitor, and their IC50 values 
were 0.006_g/mL 0.95_g/ml and 0.75_g/ml 
respectively. 

BRIEF EXPLANATION OF FIGURES 
Figure 1 shows the result of HPLC 3Cl8 column 
chromatography of Borrelidin fractions in 
Example 1 . 

Figure2 shows iH nuclear magnetic resonance 
spectrum of P-l in multiple chloroform. 
Figure3 shows lH nuclear magnetic resonance 
spectrum of P-2 in multiple chloroform. 
Figure4 shows LC-Mass chart of P-3 
FigureS shows the mass spectrum cleavage form 
of P-3 

Fi<nire6 shows the result of HPLC 3Ci8 column 
chromatography of Borrelidin fractions in 
Example 4 

Figure 7 shows infrared absorbent spectrum of P- 
4 in potassium bromide. 

Figure8 lH nuclear magnetic resonance spectrum 
of P-4 in multiple chloroform. 



Translators note 



10 



I 
I 
I 
I 
I 



2 - /pn jp9227549 - 1 
** SS 2: Results 1 

Doc. on ss 2 using fu with image 
• MERCIAN CORP; EISAI CO LTD 



This page was, created wit]! Qtiestel -Dibit Intaainat i < 



Intl. class: C07D-313/00 



Title: NEW PHYSIOLOGICALLY ACTIVE SUBSTANCE 



OP 09227549 



^ Application : JP03508296 19960222 [ 1996 JP-0035082 ] 



I 
I 
I 
I 
I 
I 
I 
I 



Abstract* 

sjess^ j^sr useful f or preventing and — - — — — 

1^™^^ The^ ^7°^ 1 (R(sub « H or a lower alkyl; R(sub 2) is cyano or carboxyl) , 

such J [ Streptomvces ro^ MerTv^ J 70^ baCt ". 1Um ^longing to the genus strepto^U 

clarifvina f i 1 1- i ™ . St " it (FEPM P-14o70) m a nutrient medium, subjecting the culture solution to 

rayer £der r^^r^T^t^^^T ^ t ^ butanol > ' concentrating the organrc solvent 

chromatography! lit — ^"V** «" extract by 

Hi=hPfiV -r^i-i r^^^-KK,, u ^j-^couxve ror rneumatic arthritis, solid carcinoma, atherosclerosis 

£££ \2 : Sividediy^^ 11510 ^' PS °— ' etC ' * ^ — - 1-lOOmg per adult and altered on=I t 

COPYRIGHT: (C)1997,JPO 



Inventor fs) : 
WAKABAYASHI TOSHIAKI ; 



KAGEYAMA REINA; NARUSE YASUAKI; YOKOYAMA YUMI ; WATANABE YOSHIO; DOBASHI KAZUYUKI 



I 



I 

I 
I 
I 
I 



i 



I 

I 
I 
I 
I 
I 

I 
■ 

HI 



26 Z3 

CH 3 CH 3 




This page was created with Questd*Oit>it Imagination 



Other fields : 



Pub. N° 
Applicant 
Additional IPC 

ICA 
ICL 

st en 



JP 09227549 A 19970902 [JP09227549] 
I4ERCIAN CORP; EISAI CO LTD 

A61K-031/365 A61K-031/365 A61K-031/365 A61K-031/365 A61K-031/365 
CI 2 P- 01 7/08 

C07M-009:00 

C12P-017/0S C12R-001:465 



